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Abstract 

The purpose of this study was to understand undergraduate students ’ views of statistics. Results 
reveal that students with less anxiety have a higher interest in statistics and also believe in their 
ability to perform well in the course. Also students who have a more positive attitude about the 
class tend to have a higher belief in their abilities. These findings can help statistics instructors 
plan course lessons helping ease student anxiety. Results also help researchers understand the 
impact of students ’ attitudes on learning outcomes. 


With many fields requiring students to complete some form of statistics prior to graduation the 
number of students enrolled in these courses is increasing (Loftsgaarden & Watkins, 1998; 
Onwuegbuzie & Wilson, 2003). With this increase in enrollment comes the need to better 
understand student learning and how attitudes and anxiety impact learning outcomes (Schau, 
Stevens, Dauphinee, & Del Vecchio, 1995). Researchers have found that students’ attitudes 
toward statistics affect enrollment, achievement, and class climate (Gal, Ginsburg, & Schau, 
1997). 

Statistics courses produce the highest anxiety for students (Schacht & Stewart, 1991; Zeidner, 
1991). Onwuegbuzie and Wilson (2003) estimated that among all the students who take statistics 
more than 65% experience anxiety that is uncontrollable. Statistical anxiety is defined by a worry 
or fear that occurs when a student is exposed to various statistical concepts (Onwuegbuzie, Da 
Ros, & Ryan, 1997). High levels of anxiety have also been li nk ed to poor performance 
(Onwuegbuzie, Da Ros, & Ryan, 1997). Ahmed and colleagues (2012) found a negative 
relationship between anxiety and achievement. As students’ anxiety level increases their 
academic achievement decreased. Betz (1978) found a similar trend decades earlier in the field 
of math. The study examined the relationship between math anxiety and success and found a 
negative relationship. These finding shows the importance of considering anxiety when teaching 
a course. 

Anxiety can also impact the ability to gain statistical skills and knowledge (Hsu, Wang, & Chiu, 
2009). More importantly high anxiety impacts students’ ability to plan, design, and execute 
research studies (Onwuegbuzie, Da Ros, & Ryan, 1997). The causes of anxiety typically revolve 
around the student’s disposition, the situation, and the environment (Baloglu, 2004). The present 
study focuses student dispositions, including attitude about statistics (Harvey, Plake, & Wise, 
1985; Zanakis & Valenzi, 1997) and perceptions of the personal usefulness of statistics (Zeidner, 
1991). 


Fall and Winter 2014 


204 



Journal of Research in Education 


Volume 24, Number 2 


Students often enroll in a statistics course with a preconceived idea that the course will be 
difficult, boring, and not relevant to their daily life (Awan & Ullah, 2011). These perceptions, 
attitudes, and beliefs counteract the supportive environment the instructor is trying to foster 
(Onwuegbuzie, 2000). There is also a connection between students’ attitude and the their 
achievement. Attitudes toward statistics also have a long-tenn effect. Zanakis and Valenzi (1997) 
stated that “attitudes and perceptions about statistics influence...the extent to which students use 
statistics in their careers” (p. 10). 

The need for the current study lies in the notion that few studies exist to support the belief that 
attitudes towards statistics impact student-learning outcomes (Hilton, Schau, & Olsen, 2004). 

Few studies have examined these constructs with undergraduates (Onwuegbuzie & Wilson, 
2003). The purpose of this study was to better understand undergraduate students’ views of 
statistics including factors contributing to anxiety level. 

Methods 

This study used a concurrent mixed methods design model where the researchers collected and 
analyzed the quantitative data separately from the qualitative on the same phenomenon. The 
quantitative and qualitative data collection happened at the same time but data analysis was 
conducted separately. Data collection included a quantitative and qualitative component. 

Quantitative Component 

Survey instrument development. One of the instruments administered to students enrolled in an 
undergraduate statistics course was the Statistics Anxiety Measure (SAM) developed by Earp 
(2007). This instrument was used to measure students’ attitudes toward the class and attitudes 
toward mathematics as they relate to statistics anxiety. The Statistics Anxiety Measure (SAM) is 
composed of 23 items with four subscales: anxiety, class, math, and performance. 

Another instrument, Survey of Attitudes Toward Statistics (SATS) developed by Schau and 
colleagues (1995), was also used to measure students’ feelings toward statistics, their attitudes 
toward the usefulness, relevance, and worth of statistics, their attitudes about the difficulty of 
statistics in the college classroom, their attitudes about their knowledge, their interest, and their 
effort. The SATS assessed six components of students’ attitudes: (a) affect, (b) cognitive 
competence, (c) value, (d) difficulty, (e) interest, and (f) effort and is comprised of 36 items on a 
7-point Likert-type response scale. 

Reliability. Subscale reliabilities were determined for the six subscales of the Survey of Attitudes 
Toward Statistics (SATS) scale. Reliabilities ranged from 0.554 for the Effort subscale to 0.871 
for the Interest subscale. These reliabilities are comparable to reliabilities reported by Schau and 
colleagues (1995) except the effort subscale, which is lower than previously reported reliabilities. 
Scale reliabilities for the four subscales of the Statistics Anxiety Measure (SAM) instrument 
ranged from 0.733 for the Class subscale to 0.939 for the Math subscale. These reliabilities are 
comparable to the reliabilities reported by Earp (2007). 
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Participants. The instrument was administered to undergraduates at a large Midwestern 
university. Participants included 173 undergraduate students enrolled in an introductory statistics 
course in the College of Education. Students in seven sections of an undergraduate introductory 
statistics classes volunteered to participate. The instrument was administered during class time 
and required approximately 15 minutes to complete. Participants were also asked to provide 
demographic infonnation such as gender, age, grade level, major, ethnicity, and grade-point 
average (GPA). 

Qualitative Component 

Qualitative methods. This study was framed within an exploratory design to understand 
participants experience with statistics. The qualitative design involved semi-structured interviews 
that explored the experiences and perceptions of undergraduates experience in an introductory 
statistics course. 

Interview protocol development. The open-ended questions were developed based on the two 
instruments used in the quantitative component (the SATS by Schau, Stevens, Dauphinee, & Del 
Vecchio and the SAM by Earp). The interview protocol mirrored the subscales of the 
quantitative instrument. The interview questions were phrased as open-ended questions to elicit 
more information from participants, while measuring the same concepts. Participants were asked 
ten questions on eight main topics. The questions dealt with students’ perceptions of statistics, 
how they felt in regard to the usefulness of statistics, and their anxiety with the course. 

Participant identification and access. Participants were enrolled in an introductory statistics 
course at a large Midwestern university. The researcher interviewed 13 students. The researcher 
reached saturation after roughly seven participants, but conducted a few more interviews to 
ensure saturation and because more than seven participants volunteered. The interviews were 
administered outside of class time and each interview required approximately 20 minutes. 
Participants had a mean age of 19.56 (SD = 1.12). The majority of participants were white 
(88%), females (61%), and studying nutrition (22%). 

Mixed Methods Component 

Analysis. The quantitative and qualitative data were compared using the method described by 
Creswell and Plano Clark (2007) to determine whether or not the two data collection methods 
revealed similar results. Quantitative and qualitative analysis was done separately and then 
together using a matrix. The analysis focused on the inferences made in the quantitative and 
qualitative components of the study with regard to students’ levels of statistics anxiety, cognitive 
competence, statistics difficulty, value of course, interest, effort, and performance. 

Results 

Quantitative Results 

Descriptive statistics. The majority of the participants were white (90%), female (70%), and 
majoring in nursing (16%). A majority of the participants were sophomore (56%) with an 
average age of 20.32 (SD = 2.07). 


Fall and Winter 2014 


206 



Journal of Research in Education 


Volume 24, Number 2 


Pearson correlations. There was a significant relationship between anxiety and performance, r 
(171) = -0.43,/? < 0.05. There was a significant relationship between students’ view of the class 
and their performance, r (172) = 0.47,/? < 0.05. There was also a relationship between students’ 
interest in statistics and their anxiety, r (172) = -0.28,/? < 0.05. There was a significant 
relationship between cognitive competence and perceived difficulty, r (173) = 0.55,/? < 0.05. 

Qualitative Findings 

Difficulty. When talking about the difficulty of the course participants mentioned how hard 
certain homework and exam problems were. They also discussed struggling with the math 
component of the course and mentioned having hard times in past math courses. Participants 
who thought statistics was difficult reported less confidence in their abilities. One participant 
stated “I think that my skills are definitely lacking ... my knowledge about statistics is limited.” 

Anxiety. When students were talking about statistics they mentioned having higher levels of 
anxiety compared to other courses. Many students mentioned that their anxiety comes from the 
use of numbers and calculations throughout the course. One student stated, “sometimes I get 
anxious, because I know I’m not doing well and I really don’t want to have to retake this 
course.” Some students stated their anxiety impacted their ability to do as well as they would like 
to in the course. 

Value. While students struggled with various components of the course, students did see the 
usefulness of the course. Students stated that while they were taking the course because it was 
required they could see how it could be used in their future career. One student mentioned they 
believed “every student should take a statistics course because it is not difficult and it is very 
relevant to everyday life.” Another student said, “I think I will use statistics in almost any 
profession I might employ because statistics is very relevant to the work life.” 

Effort. In addition to seeing the value of the course some students reported putting a great deal of 
work into the course. When asked to compare the amount of time they spent on their statistics 
class to other courses most students reported spending more time on statistics. One student said, 
“I would say that my skills are good/above average because I went to the class often and worked 
hard to achieve good grades.” However, students who reported spending more time also reported 
doing better in the course compared to students who reported spending less time. One student 
said, “as I worked harder throughout the semester I began to understand the concepts and I 
received better grades.” 

Mixed Methods Results 

The survey and interview results were merged together to further understand how other statistics 
students described relationship among certain variables found in the qualitative component of the 
study. 

There was a negative relationship between anxiety and performance. Participants who reported 
lower levels of anxiety reported higher performance. One participant who reported little anxiety 
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stated, “I have learned a lot in this statistics class ... I definitely have more knowledge about 
statistics because of this course.” There was a positive relationship between students’ views of 
the class and their performance. Also participants who had a more positive attitude about the 
course tended to do better in the course. One student said, “I would say that my skills are 
good/above average because I went to the class often and worked hard to achieve good grades.” 
There was also a significant negative relationship between students’ interest in statistics and their 
anxiety. Participants with less anxiety reported more interest in the course. There was also a 
negative relationship between cognitive competence and perceived difficulty. One participant 
stated “I think that my skills are definitely lacking ... my knowledge about statistics is limited.” 

Discussion 

Overall, results reveal students with lower anxiety and a better attitude believed in their ability to 
perform in the class. Also students with lower levels of anxiety tended to be more interested in 
the course. These findings confirm what others have found while expanding on the various 
components that also contribute to anxiety and attitude. Students also reported above average 
effort when asked about the energy they put into their statistics course. Effort was a new 
component of the study and seemed to have no relationship to anxiety; however, students who 
believed they put in more effort seemed to show higher levels of interest. Difficulty was another 
concept that was measured in this study. Overall, students reported the difficulty of statistics was 
about average. Students who perceived the class as more difficult perceived the class as more 
valuable. This was a finding that was not revealed in the literature review. This could be 
attributed to the fact that students who value the class want to make sure they understand 
everything and therefore struggle and perceived the class as challenging. 

Over the years the number of studies that have studied teaching statistics have increased and the 
findings from those studies have found a strong link between anxiety and performance in 
statistics courses (Benson, 1989; Gal & Ginsburg, 1994; Pemey & Ravid, 1990; Zeidner, 1991). 
This study found similar results; anxiety was negatively correlated with all other factors except 
effort, which was not significant. One study found students who experience statistical anxiety 
perceived statistics as useless and hard (Hsu, Wang, & Chiu, 2009). However, in this study, 
while students with high anxiety did perceive the class as useless, they did not perceive the class 
as difficult. 

Future research is needed to further clarify the relationship between statistical anxiety and 
perceived usefulness. Researchers should also examine what math preparation could be done in 
high school to prepare students for college level statistics and lower anxiety. The results of this 
study should be of great value for statistics instructors. Statistics instructors should be aware that 
students who have limited previous mathematics experiences might experience more difficulties 
in statistics courses. These difficulties might be present in the form of perceiving statistics as less 
important, more stressful, and requiring more effort. As a statistics instructor, it is important to 
realize some students might need more individual attention and support. 

References 


Fall and Winter 2014 


208 



Journal of Research in Education 


Volume 24, Number 2 


Ahmed, S., Hussain, A., & Azeem, M. (2012). Relationship of academic SE to self-regulated 
learning, SI, test anxiety and academic achievement. International Journal of Education, 4, 12 - 
25. 

Awan, A. I., & Ullah, A. (2011). Attitude of students towards statistics in teacher education 
institutions. International Journal of Academic Research, 3, 454 - 458. 

Baloglu, M. (2004). Statistics anxiety and mathematics anxiety: Some interesting differences. 
Educational Research Quarterly, 27, 38-48. 

Benson, J. (1989). Structural components of statistical test anxiety in adults: An exploratory 
model. Journal of Experimental Education, 57, 247 - 261. 

Betz, N. E. (1978). Prevalence, distribution, and correlates of math anxiety in college students. 
Journal of Counseling Psychology, 25, 441-448. 

Creswell, J. W. & Plano Clark, V. L. (2007). Designing and conducting mixed methods research. 
Thousand Oaks, CA: Sage Publications. 

Earp, M. (2007). Development and validation of the Statistics Anxiety Measures. Unpublished 
doctoral dissertation, University of Denver. 

Gal, I., & Ginsburg, L. (1994). The role of beliefs and attitudes in learning statistics: Towards an 
assessment framework. Journal of Statistics Education, 2, 1 - 54. 

Gal, I., Ginsburg, L., & Schau, C. (1997). Monitoring attitudes and beliefs in statistics education. 
In I. Gal & J.B. Garfield (Eds.). The assessment challenge in statistics education (pp. 37 - 51). 
Amsterdam: IOS Press. 

Harvey, A. L., Plake, B. S., & Wise, S. L. (1985). The validity of six beliefs about factors related 
to statistics achievement. Paper presented at the meeting of the American Educational Research 
Association, Chicago, IL. 

Hilton, S. C., Schau, C., & Olsen, J. A. (2004). Survey of attitudes toward statistics: Factor 
structure invariance by gender and by administration time. Structural Equation Modeling, 11,92 
- 109. 

Hsu, M. K., Wang, S. W., & Chiu, K. K. (2009). Computer attitude, statistics anxiety and self- 
efficacy on statistical software adoption behavior: An empirical study of online MBA learners. 
Computers in Human Behavior, 25, 412 - 420. 

Loftsgaarden, D. O., & Watkins, A. E. (1998). Statistics teaching in colleges and universities: 
Courses, instructors, and degrees in fall 1995. The American Statistician, 52, 308 - 314. 

Onwuegbuzie, A. J. (2000). Statistics anxiety and the role of self-perceptions. Journal of 
Educational Research, 93, 323 - 335. 


Fall and Winter 2014 


209 



Journal of Research in Education 


Volume 24, Number 2 


Onwuegbuzie, A. J., Da Ros, D., & Ryan, J. (1997). The components of statistics anxiety: A 
phenomenological study. Focus on Learning Problems in Mathematics, 19, 11-35. 

Onwuegbuzie, A. J., & Wilson, V. A. (2003). Statistics anxiety: Nature, etiology, antecedents, 
effects, and treatments: A comprehensive review of the literature. Teaching in Higher Education, 
8, 195-209. 

Pemey, J., & Ravid, R. (1990, April). The relationship between attitudes toward statistics, math 
self-concept, test anxiety and graduate students’ achievement in an introductory statistics course. 
Paper presented at the meeting of the American Educational Research Association, Boston, MA. 

Schacht, S., & Stewart, B. J. (1991). What’s funny about statistics? Interactive/user-friendly 
gimmicks for teaching statistics. Teaching Sociology, 20, 329-332. 

Schau, C., Stevens, J., Dauphinee, T. L., & Del Vecchio, A. (1995). The development and 
validation of the survey of Attitudes Toward Statistics. Educational and Psychological 
Measurement, 55, 868 - 875. 

Zanakis, S. H., & Valenzi, E. R. (1997). Student anxiety and attitudes in business statistics. 
Journal of Education for Business, 73, 10- 16. 

Zeidner, M. (1991). Statistics and mathematics anxiety in social science students-some 
interesting parallels. British Journal of Educational Psychology, 61, 319 - 328. 


Fall and Winter 2014 


210 



